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Supporting Information

Table S1: List of residues predicted by GNM and Residue Network Model.

Hinge residues located
between the dynamic
domains

Residues with high-frequency Hub residues predicted by

fluctuations in fast modes of
GNM

residue network model

R4, A7, P9, S10, V20, L27,
C38, P39, C44, E55, D56,
V68, R76, Q83, N84, V86,
K90, Y101, Q107, F112,
Al16, P122, G124, Q127,
F134, G138, G143, G146,
S147, N151, D155, H163,
E166, G170, G183, A194,
T199, V202, V204, W207,
Y209, V212, R217, L227,
Y237, T243, D248,5254,
L282, E288, T292, R298,
G302

M6, A7, F8, P9, V13, V18,
N28, G29, C38, P39, V114,
L115, Al16, C117, G120,
G146, S147, V148, Y161,
M162, H164, G174, T175

G2, F3, A7, F8, E14,G15,
S113, S139, F140, H163,
D197, T199, N203, Y209,
E290, F291




Table S2: MM/GBSA energy components and active site residues forming H bond interaction with hit

compounds.
MM/GBSA binding f kcal/mol
Compound /IGBSA binding free energy (kcal/mol) -Bond Residues
Evsw Eele EGB Esurf AGbind
-40.99 -9.45 25.87 -5.35 -29.92
subunit A T26, N142, H164, Q189, T190
+4.62 +4.00 +398  £0.60 +4.54
Antrafenine
subunit B -40.64 -5.23 23.52 -5.30 -27.66 846, N142, C145, E166, Rl88,
+4.42 +358 4358  +0.50 +3.74  1190,Q192
+5.45 526 +4.60 +0.65 461 Q192
Nilotinib
-42.74 -11.39 44315 -5.25 -30.31
subunit B N142, E166, Q189, Q192, S1*
+7.70 +4.91 +5.75 +0.90 +6.73
subunit A -53.23 -10.13 33.45 -5.94  -35.85
H164, E166, Q189, T190, Q192
+6.41 +4.94 +5.10 +0.75 +5.20
Quinupristin ]
subunit B -48.25 -13.81 36.89 -5.78  -30.95
546, N142, G143, Q189
+9.35 +5.81 +7.06 +1.06 +7.58
subunit A -60.54 -12.17 43.26 -6.36 35.82 N142, G143, 3144, C145, Hl64,
+5.08 4589 4505 +0.53 471 [E166,Q189
Paritapirevir
subunit B -56.78 -20.48 51.81 -6.75 -32.2
H41, N142, G143, E166, Q189, S1*
+5.54 +5.55 +4.95 +0.55 +5.35
+4.36 +3.64 343 046 451 Q189,T190,Q192, S1*
Entrectinib ]
subunit B -46.08 -8.42 27.25 -5.57 -32.81 846, N142, H164, E166, Q189,
+5.10 4353 4343 063 +491 1190
subunit A -55.67 -1461 3505 -6.47 -41.70 125,726, H41, N142, G143, S144,
C145, H163, H164, E166, Q189,
+4.20 +4.64 4413 05  +42  gpx
Rutin ]
subunit B -46.54 -9.62 27.72 -5.62  -34.05 T25, T26, H41, N142, S144, H163,
+4.97 +560  +472 054 +538 H164,E166,R188, Q189
subunit A -39.90 612 2544 495 2552 11 s4p H164, E166, R188, Q189
+4.72 4360  +4.11 061 <392 T190,Q192
Ivermectine )
subunit B 6250  -12.25 3901 -7.58  -43.32 135 Top 546, N142, E166, R188,
+7.11 +480 4519 085 698 Q189,T190, Q192




Table S2: continued from previous page

MM/GBSA binding free energy (kcal/mol)

Compound Evaw Eele Ecs Eurt AGuing  H-Bond Residues
subunit A -43.98 -10.17 27.80 -4.73 -31.07
S46, H164, E166, Q189, T190, Q192
+6.02 £5.01 +£3.87 £0.57 +7.18
Dihydroergotamine
subunit B -60.48 -18.64 38.35 -6.36 -47.13
H41, N142, G143, E166, Q189, T190
+328 £3.69 +2.76 +0.26 +3.41
subunit A -66.09 -12.00 41.17 -1.87 -44.79 T25 T26. H41 S46. N142. G143
+6.86 +5.04 580 +0.81  +6.18  C145 E166, Q189, T190
Digitoxin
subunit B -43.43 -15.28 34.38 -5.23 -29.55
T25, T26, H41, S46, N142, Q189
+6.87 +6.38 £5.99 +0.79 +7.33
subunit A -37.13 -241 19.97 -4.07 -23.73
H41, S46, N142, E166, Q189, T190
+7.01 +2.97 +4.72 +0.84 +5.31
Rifapentine
subunit B -56.65 -9.15 31.72 -5.79 -39.96
H41, S46, N142, E166, R188, Q189
+581 +£4.17 +4.04 +0.48 +5.53
subunit A -50.76 -20.04 3390 -6.29  -43.19  H41, N142 G143, S144, C145,
H163, H164, E166, R188, Q189,
+3.48 £297 +2.63 +£0.36 +3.34 T190, Q192
Selinexor '
subunit B -48.43 -18.82 3310 -6.13 -40.29  HA41,N142, G143, S144, C145,
H163, H164, E166, Q189, T190,
+3.08 £3.72 +3.41 +£0.31 +3.03 Q192
subunit A -57.50 -11.69 30.15 -6.11 -45.15
H41, E166, Q189, Q192
+5.23 +3.29 +3.01 =047 +5.03
Bromocriptine
subunit B -55.74 -10.96 44346 -6.04 -42.68
H41, S46, N142, E166, Q189, Q192
+5.14 +3.65 +3.78 +0.43 +5.00
4516 +4.57 +454 059  +456  Q189,T190, Q192
Diosmin
subunit B -63.52 -2004 3871 -7.2 -52.06 125,726, H41, N142, G143, S144,
C145, H163, H164, E166, Q189,
+4.21 +424 +350 £0.33 +4.95 T190, Q192
subunit A -50.86 -11.00 37.29 -5.62 -20.29
H41, E166, Q189, Q192
+520 +6.32 +5.77 +0.65 +4.69
Elbasvir
subunit B -51.15 -12.89 3556 -6.39 -33.76
H41, S46, N142, E166, Q189, Q192
+9.35 +£8.76 +8.08 +£1.28 +8.63




Table S3: MM/GBSA energy components and potential allosteric site 1 residues forming H bond
interaction with hit compounds.

MM/GBSA binding free energy (kcal/mol)

H-bonded residues

Compound
EVdW Eele EGB Esurf AGbind
o -43.43 -20.38 37.62 -4.80 -30.99 N72, K97, S121, K12*, K97* K100*, D153*,
Bromocriptine V154
+6.17 +7.34 +8.06 +0.80 +5.57
-36.36  -17.74 29.88 -4.20 -28.42
Nilotinib A70,N72
+2.87 +3.62 +3.41  %0.23 +2.75
_ -69.32 -43.14 69.54 -8.17 -51.08 K12, N72, K97, Y154* E14* N72*% K97*,
Elbasvir N
+5.00 #11.18 +9.48 +0.58 +589  S121
-42.73 -26.66 43.68 -4.78 30.49
Dihydroergotamine K97,K97*
+10.22 +10.83 +12.81 +1.20 +8.45
Digitoxin -59.38  -25.15 49.79 -7.00 -41.74 K12, E14,N72, K97, S121, P122, K12*,
E14* N72* K97* S121* Y154*
+5.64 +14.70 +12.54 *0.75 +6.40 ’ ’ S Y15
Diosmin -52.62 -19.76 42.29 -6.45 -36.56 E14, K97, S121, P122, $123, K12* E14*,
+497  +7.95  +698 +0.53 517  D153% Y154*
-31.97 -17.34 28.43 -4.02  -24.90
Selinexor K97, K97*
+2.84 +6.39 +5.86  *0.29 +3.03
-4439  -15.31 32.87 -5.69 -32.48
Entrectinib E14,A70,N72,K97,5121
+4.52 +6.62 +6.35  +0.62 +4.41




Table S4: MM/GBSA energy components and potential allosteric site-2 residues forming H bond
interaction with hit compounds.

MMI/GBSA binding free energy (kcal/mol)

H-bonded residues

Compound
EVdW Eele EGB Esurf AGbind
62.02 -12.88 42.02 -6.74 -39.62
Bromocriptine K5, K137, L287, E288, K137*, G283*, S284*
+3.98  +7.73  +7.38 040  +4.39
-55.68 -28.49 5393 -690 -37.13
Nilotinib K5, W207, G283, F3, K5*, K137*
+412  +431 415 044  +3.79
. -71.86  -23.43 6112 -820 -42.37 137 w207, G283, S284, A285, K137,
Elbasvir L282% G283*
+472  +10.19 +9.83 +0.52  +4.80 ’
-59.44 -11.90 37.82 -693 -40.44
Dihydroergotamine K137,S284, E288, F3* K5* W207%*, S284*
+3.64  +4.44 433 030  +4.23
Disitoxin -57.25  -17.43 5379 -712  -28.01 s K137, G283, S284, A285, E288, E290,
8 F3* R4* 1282* G283* S284*
+509  +6.47 610 +0.63  +4.38
i i '54’.30 '28-16 52-66 '7-13 '36-94‘ K137, 3284' L287' E288' F3*' R4*' KS*’
Diosmin W207* 1282, S284
+516  +621  +560 +0.48  +4.75
5124 -295 2150 -6.17 -38.86
Selinexor W207, R4*, K5* K137*
+2.24  +2.94  +2.33 +0.18  +2.50
-59.00 -20.42 4349 -7.03 -42.93
Entrectinib K5, K137, E288, E290, F3* R4*, K5* S284*
+414  +578  +3.81 046  +6.40




Table S5: H-bond fraction of active site residues of subunit A with hit compounds. The given value corresponds to sum of the all H bond
interactions between residue atoms and compound atoms.

ligand T24 T25 T26 H41l S46 N142 G143 S144 C145 H163 H164 E166 R188 Q189 T190 Q192 S1*
bromocriptine 0 0 0 048 0 0 0 0 0 0 0 028 0 13.72 0 004 0
rifapentine 0 0 0 0.04 0.08 2.04 0 0 0 0 0 192 0 144 028 O 0
nilotinib 0 0 0 6.36 0.04 344 0 0 0 0 0 34 0 6 336 1456 0
paritapirevir 0 0 0 0 0 12.88 29.04 0.04 028 O 0.04 6128 0 2 0 0 0
dihydroergotamine 0 0 0 0 036 0 0 0 0 0 788 916 O 548 4.2 6.64 0
quinupristin 0 0 0 0 0 0 0 0 0 0 004 1 0 2936 2.08 376 0
digitoxin 04 02 2492 104 048 272 088 0 004 0 0 084 0 004 032 0 0
antrafenine 0 0 6176 0 0 036 0 0 0 0 084 0 0 04 004 O 0
rutin 0 132 02 096 0 552 86 996 288 212 1416 164 O 092 0 0 0.12

diosmin 0 0 O 092 032 004 O 0 0 0 124 6.64 0.08 472 1088 17.72 0
selinexor 0 0 O 288 0 0.2 6.72 228 16.16 0.04 0.88 0.2 0.08 0.04 212 738 0
entrectinib 0 056 0 064 0 288 0 008 0 0 43.04 932 O 048 0.04 0.04 0.08
ivermectin 0 0 0 024 028 O 0 0 0 0 052 004 59 7.04 316 38 0
elbasvir 0.84 0.04 24 0 0.44 1576 0.08 O 0 0 0 0 0 424 024 O 0

Table S6: H-bond fraction of active site residues of subunit B with hit compounds. The given value corresponds to sum of the all H bond
interactions between residue atoms and compound atoms.

ligand T24 T25 T26 H41 S46 N142 G143 S144 Cl145 H163 H164 E166 R188 Q189 T190 Q192 S1*
bromocriptine 0 0 0 0.6 012 004 O 0 0 0 0 528 0 848 0 004 O
rifapentine 0 0 0 11.28 0.12 008 O 0 0 0 0 30.68 0.2 09 O 0 0
nilotinib 0 0 0 0 0 0.4 0 0 0 0 0 1.2 0 39 O 0.04 0.04
paritapirevir 0 0 0 012 © 928 86.12 0 0 0 0 152 0 256 0 0 13.96
dihydroergotamine 0 0 0 384 0 364 2324 0 0 0 0 282 O 10.32 584 O 0
quinupristin 0 0 0 0 2 928 112 O 0 0 0 0 0 6.68 0 0 0
digitoxin 0 116 044 096 128 1176 O 0 0 0 0 0 0 024 O 0 0
antrafenine 0 0 0 0 148 008 O 0 012 0 0 048 044 004 124 7 0
rutin 0 0.2 2556 102 O 032 0 004 O 0.6 6.56 0.2 256 6.76 O 0 0
diosmin 0 0.08 0.24 3 0 004 904 756 2216 144 3032 218 O 532 224 008 O



selinexor 0 0 0 004 O 016 344 14 1632 012 158 072 O 0.08 3.6 16 0
entrectinib 0 0 0 0 11.16 036 O 0 0 0 0.12 1068 O 6.6 004 O 0
ivermectin 0 012 764 O 096 204 O 0 0 0 0 5592 096 292 2596 11.04 O
elbasvir 0 0.04 0 0 2.04 18 0 0 0 0 0 0 0 2452 028 O 0

Table S7: H-bond fraction of potential allosteric site 1 residues with hit compounds. The given value corresponds to sum of the all H bond
interactions between residue atoms and compound atoms.

ligand K12 E14 A70 N72 K97 S121 P122 S123 Y154 K12* E14* N72* K97* K100* S121* D153* Y154*
bromocriptine 0 0 0 752 0.6 004 0 0 0 008 0 0 184 3.6 0 42.04 0.52
nilotinib 0 0 48.08 26 O 0 0 0 0 0 0 0 0 0 0 0 0
elbasvir 1484 0 0 9.76 5.6 0 0 0 784 0 69.16 0.08 036 O 224 0 0
dihydroergotamine 0 0 0 0 048 0 0 0 0 0 0 0 332 0 0 0 0
digitoxin 0.04 196 O 08 149 024 02 O 0 188 0.04 10.84 1856 O 356 0 2.8
diosmin 0 1364 0 0 048 132 208 368 O 0.08 008 O 0 0 0 0.6 3.44
selinexor 0 0 0 0 48.28 0 0 0 0 0 0 0 092 0 0 0 0
entrectinib 0 004 6.04 372 02 464 0 0 0 0 0 0 0 0 0 0 0

Table S8: H-bond fraction of potential allosteric site 2 residues with hit compounds. The given value corresponds to sum of the all H bond
interactions between residue atoms and compound atoms.

ligand K5 K137 W207 G283 S284 A285 L287 Q288 Q290 F3* R4* Kb5* KI137* W207* L282* (G283* S284*
bromocriptine 344 016 0 0 0 0 0.24 3952 0 0 0 0 012 0 0 0.12 0.28
nilotinib 028 0 852 012 0 0 0 0 0 3.44 0 19.52 0.2 0 0 0 0
elbasvir 0 1468 0.16 3.04 1252 27 0 0 0 0 0 0 2.2 0 236 004 O
dihydroergotamine 0 004 0 0 02 0 0 012 0 052 0 0.08 0 1048 0 0 0.04
digitoxin 12 016 0 184 572 004 O 32.72 404 084 056 0 0 0 6.16 016 0.96
diosmin 0 384 0 0 26 0 788 1756 0 472 016 004 O 11.84 6556 0 1.08
selinexor 0 0 564 0 0 0 0 0 0 0 2.08 6764 004 O 0 0 0
entrectinib 148 1 0 0 0 0 0 16.76 1212 1.2 3.76 174 0 0 0 0 0.08




Re-docked

4

Vina score: -7.6 kcal/mol

subunit B subunit A

Figure S1: Re-docking validations for N3. Crystallographic (orange) and re-docked (green) N3 inhibitor of
the SARS-CoV-2 MP™inside its binding pocket (PDB ID:61u7). Here, re-docked N3 within the active site cavity
of MPis in a similar position, and interacts with similar residues, as in the native structure.
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Elbasvir 2 4 ® 3
Rifapentine 7 °
Diosmin 10 1 ® @
Bromocriptine 2 1 2 (] 2 @
Antrafenine 1 1 )] 2 ° ® .
Digitoxin 3 3
Quinupristin 2 2 .
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Nilotinib 1 1 2 2 . ? e
Dihydroergotamine (4 1 2 ° 4

Figure S2: Number of interactions for 14 most promising hit drugs with the active site residues of SARS-
CoV-2 MP, Bubble scaling is from 1 to 10 interactions.
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carbon e
hydrogen n-n -6 n-cation  m-alkyl alkyl hydrogen  halojen

bond stacking bond stacked
Selinexor 2 2
Elbasvir 2
Diosmin ‘ 7. 1 1 2
Bromocriptine | 2 1 4
Digitoxin 4
Entrectinib 1 3 @ @

Nilotinib 4 2 1 3 @

Dihydroergotamine 2 4

Figure S3: Number of interactions for 8 most promising hit drugs with potential allosteric site 1 residues of
SARS-CoV-2 MP, Bubble scaling is from 1 to 10 interactions.

carbon amide-rt
hydrogen A =0 m-cation m-amion  m-alkyl  alkyl  hydrogen halojen  ¢acked
bond stacking bond bond

Selinexor 9 1 4 ' . .
Elbasvir 6 1 2 ‘ . ‘ .
Diosmin 5 1 ‘

Bromocriptine | 3 3 5

Digitoxin (3 ‘
Entrectinib 1 1 ‘ 2

Nilotinib (4 2 7

Dihydroergotamine (2 @ 4 ’ . .
Figure S4: Number of interactions for 8 most promising hit drugs with potential allosteric site 2 residues of
SARS-CoV-2 MP™, Bubble scaling is from 1 to 10 interactions.
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Figure S5: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 MP™ in complex with
bromocriptine.
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Figure S6: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 MP™in complex with
diosmin.
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Figure S7: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 Mpro in complex with
selinexor.
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Figure S8: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 Mpro in complex with
nilotinib.
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Figure S9: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 Mpro in complex with
antrafenine.
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Figure S10: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 Mpro in complex with
quinupristin.
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Figure S11: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 Mpro in complex with
paritapirevir.
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Figure S12: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 Mpro in complex with
entrectinib.
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Figure S13: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 Mpro in complex with
rutin.
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Figure S14: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 Mpro in complex with
ivermectine.
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Figure S15: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 Mpro in complex with
dihydroergotamine.
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Figure S16: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 Mpro in complex with
digitoxin.

13



6 - Protein
—— Rifapentine-subunit A
—— Rifapentine-subunit B
5 -
4 -

RMSD (A)

RMSF (A)

subunit A
subunit B

Domain I Domain I  Loop Domain III

T T T T
60 120 180 240 300

Time (ns) Residue Number
Figure S17: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 Mpro in complex with
rifapentine.
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Figure S18: Protein and ligand RMSD (left) and RMSF (right) of SARS-CoV-2 Mpro in complex with

elbasvir.
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Figure S19: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-1 of SARS-

CoV-2 Mpro in complex with dihydroergotamine.
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Figure S20: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-1 of SARS-
CoV-2 Mpro in complex with nilotinib.
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Figure S21: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-1 of SARS-
CoV-2 Mpro in complex with entrectinib.
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Figure S22: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-1 of SARS-CoV-
2 Mpro in complex with digitoxin.
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Figure S23: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-1 of SARS-
CoV-2 Mpro in complex with bromocriptine.
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Figure S24: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-1 of SARS-
CoV-2 Mpro in complex with diosmin.
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Figure S25: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-1 of SARS-
CoV-2 Mpro in complex with elbasvir.
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Figure S26: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-1 of SARS-
CoV-2 Mpro in complex with selinexor.
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Figure S27: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-2 of SARS-
CoV-2 Mpro in complex with dihydroergotamine.
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Figure S28: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-2 of SARS-
CoV-2 Mpro in complex with nilotinib.
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Figure S29: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-2 of SARS-
CoV-2 Mpro in complex with entrectinib.
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Figure S30: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-2 of SARS-
CoV-2 Mpro in complex with digitoxin.
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Figure S31: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-2 of
SARS-CoV-2 MP™in complex with bromocriptine.
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Figure S32: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-2 of

SARS-CoV-2 MP™in complex with diosmin.
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Figure S33: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-2 of SARS-

CoV-2 Mpro in complex with elbasvir.
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Figure S34: Protein and ligand RMSD (left) and RMSF (right) of the predicted allosteric site-2 of SARS-
CoV-2 Mpro in complex with selinexor.
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